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Ageing is a complex process where the organism suffers the accumulation of damaged structures 
accompanied by the incapability to eliminate or recycle them. Metabolic activity is one of the main 
sources of damaging factors such as radicals and mitochondrial activity one of the key structures 
involved in production of these radicals. Further, accumulation of damaged mitochondria into cells 
ends in a deleterious cycle where higher radicals produced by damaged mitochondria increase damage 
in mitochondria and the rest of the cell.  
Calorie restriction (CR) is the only non-genomic intervention able to increase lifespan in any of the 
organisms studied to date. Some years ago we demonstrated that CR induces a more balanced activity 
in mitochondria reducing reactive oxygen species (ROS) production and reducing damage (López-Lluch 
et al., 2006). Further, oxidative damage is also reduced by the activation of coenzyme Q-dependent 
antioxidant reductases such as cytochrome b5-reductase and NQO1 (De Cabo et al., 2005, López-Lluch 
et al., 2005).  
Exercise also modulates mitochondrial activity and together with CR improves muscle efficiency and 
reduces muscle damage and oxidative damage (Rodriguez-Bies et al., 2010). Exercise and CR not only 
modulate mitochondrial activity but also increase the expression of antioxidant systems most of them 
involved in mitochondrial protection against oxidative stress.  
On the other hand, resveratrol, a polyphenol found in grapes and berries, has been shown to mimic CR 
effect and modulate mitochondrial activity (Baur et al., 2006). Resveratrol also controls mitochondrial 
activity by increasing respiratory efficiency and reducing oxidative damage. Although the effect of 
resveratrol on sirtuin activity and the role of these deacetylases in longevity is under controversy, it 
seems clear that they show essential roles on the control of mitochondrial activity and in ageing. Most 
of the seven different sirtuins found in mammals show metabolism-related regulatory roles mainly of 
them involved in the regulation of cell metabolism to a higher oxidative respiration. They are also 
involved in the regulation of endogenous antioxidant systems coupled to the oxidative metabolism.  
Taken together, it seems clear that longevity is related to oxidative metabolism through mitochondria 
and the activity of coupled antioxidant systems maintaining mitochondrial homeostasis.  
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